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eite t . tecattie its wRn[o
The appearance, sturdiness and cleanli-
ness of the modern aluminum tea kettle,
illustrate why many good products are bet-
ter if they are welded.
The word "welded" is packed with mean-
ing. It means light-weight without sacrifice
of strength. It means sturdiness and rugged-
ness that can never shake loose. It means
invisible joints as strong as the base metal.
It means smooth surfaces with no place for
corrosion to start. In short it means all that
one piece construction can mean plus com-
plete design freedom from the limitations
of most other methods of metal fabrication.
Tomorrow's engineers will be expected to
know how to apply this modern metal-
working process to a wide range of metals—
steel and iron, aluminum, copper, brass and
all other alloys and metals, even platinum.
Technical booklets describing the applica-
tion of the oxy-acetylene process of welding
and cutting are available without obligation
from any Linde Office. Write to the Linde
Air Products Company, Unit of Union Car-
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THIS month's lead article, written
I by Wayne Alexander, deals
with the possibilities of the sea as
a source of bromine.
CYNTHETIC rubber is rapidly
0 becoming of commercial im-
portance. Norman Wittenbrock de-
scribes two processes for its
preparation.
THE ranks of the amateur astron-
1 omers are growing rapidly.
Edwin Mann, instructor in chemis-
try, outlines the method of grind-
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TREASURE FROM THE SEA
THE quest for treasure across the
1 seas has fascinated man from
the earliest times. Today, instead
of sailing the sea in search of
wealth, the chemical engineer
brings the ocean itself to his ex-
traction plant there to take from
its almost limitless store valuable
commercial substances contained
in ordinary sea water.
It has long been known that sea
water contains many of the ele-
ments in solution, so analyses have
been made in an effort to definitely
determine the chemical content of
sea water and the amounts of the
various substances present. From
these analyses, it was found that
sea water contained at least 48 of
the 92 chemical elements. Some of
these were found ,to be present in
comparatively large quantities,
while others were present in ex-
ceedingly small quantities. The
isolation of certain of these ele-
ments on a commercial basis has
constituted a modern industrial
research problem of major impor-
tance.
A typical analysis of sea water,
giving the elements found in larger
quantities, is as follows :'
Parts % of









Some of the less abundant ele-
ments found in sea water are :
iodine, phosphorus, lithium, gold,
silver, radium, rubidium, fluorine,
barium, zinc, arsenic, combined
nitrogen, aluminum, silicon, iron,
copper, boron, caesium, manganese,
and chromium.
by
Wayne E. Alexander, ch., '38
The total volume of the ocean is
331,000,000 cubic miles. This water
is continually growing more con-
centrated with the various ele-
ments, since they are constantly
being carried to the ocean by
erosion, and the water is continu-
ally evaporating Es pure water
leaving the solids either in solution
with the remaining water or pre-
cipitated on the bottom of the
ocean. It has been estimated that
an average 71,389 cubic miles of
sea water evaporate from the sea
per year. From these figures it may
be concluded that the ocean is an
inexhaustible source for some of




mately 2.1% of the earth and is
the eighth most abundant element.
Its chief sources are mineral waters
and ocean water. It is present in
ocean water in the form of inor-
Alcid
Atii-
ganic salts to the extent of approx-
imately 8.12 grams per liter. Its
salts are in the forms of chlorides,
sulphates, oxides, and bromides.
The process of extracting mag-
nesium compounds from sea water
was developed about ten years ago
by Robert E. Clarke of San Fran-
cisco, California. The process in-
volves the precipitation of the
magnesium compounds by adding
dilute solutions of clarified lime
water to the sea water. This pro-
cess is employed by the Marine
Chemicals Company, Ltd., of San
Francsico, California, which has
been operating for the past ten
years. At this plant, 22 different
magnesium compounds are pro-
duced by the process developed by
Mr. Clarke.
The magnesium compounds ex-
traction plant produces approxi-
mately 10,000 pounds of magnes-
ium compounds per day. It must
consume approximately 100 gallons






















Cut Courtesy Industrial and Engineering Chemistry.
Ethyl-Dow Company's method of producing ethylene dibromide.
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of magnesium oxide, the basic
compound used in the production












for bromine, a plant producing
100,000 pounds of bromine per
month would require 392 years to
exhaust the bromine content of
one cubic mile of sea water.
The pioneers in the development
of a commercial process by which
bromine could be successfully ex-
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Bromine extraction unit of the
was developed by which a com-
pound known as tetraethyl lead
was mixed with ordinary gasoline
to form an excellent anti-knock
gasoline one constituent of which is
ethylene dibromide. The popularity
of this new gasoline grew very
rapidly ; as its popularity grew, the
demand for bromine grew propor-
tionally. In 1924, the production of
free and chemically combined bro-
mine in the United States was ap-
proximately 2 million pounds. By
1931, this quantity had grown to
approximately 9 million pounds, all
of which was being produced from
natural brines and from bitterns
resulting from, the evaporation of
sea water. Bromine is, therefore, a
necessary element to the ethyl
gasoline industry.
It was known as early as 1924
that bromine was present in sea
water and that its concentration
was approximately 67 parts per
million. Even though the bromine
content was very small, research
chemists began to develop pro-
cesses by which the bromine could
be extracted directly from sea
water. If bromine could possibly be
extracted from the sea on a com-
mercial basis, that would be an in-
exhaustible source.
To show that the ocean would
truly be an inexhaustible source
Ild.C7 iliefif
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Ethyl-Dow Chemical Company.
tracted from sea water were the
research chemists of the du Pont
Company. An experimental plant
was set up near Ocean City, Mary-
land. The chemists met with con-
siderable difficulty, due largely to
the poor location of the plant. It
was definitely decided that plant
location was one of the most im-
portant factors in successfully de-
veloping a process by which the
bromine could be isolated on a
commercial basis.
This experimental plant con-
sumed sea water at the rate of
25.67 gallons per minute ; the bro-
mine content of the water was ap-
proximately 55 parts per million.
The plant turned out 0.7012 pounds
of bromine per hour. The process
employed was a tribromoaniline
process developed by Dr. Graham
Edgar, chemist for the Ethyl Gaso-
line Corporation.
Early in 1925, the Ethyl Gasoline
Corporation equipped a boat with
machinery used in the tribromoani-
line process and conducted a short
sefies of test runs in the Atlantic
Ocean along the east coast of the
United States in an effort to start
commercial extraction of bromine
from sea water. This floating chem-
ical plant met with difficulties in
that their machinery was, as yet,
not properly developed. The test
runs did, however, confirm the 67
parts per million bromine content
of sea water along the eastern
coast. On one of the test runs, the
plant consumed 4,750 gallons of
sea water per minute, and produced
292.2 pounds of bromine during
the three hours test run. After
two days of operation, the ship
was docked ; it has never been used
since. Although this boat, known
as the S. S. Ethyl, operated for
only a very short time, many new
facts were learned which later
aided in the development of the
present commercial process.
During the time that these tests
were in progress the Dow Chemical
Company at Midland, Michigan,
was also conducting some labora-
tory research work on the commer-
cial extraction of bromine from sea
water. Bromine was, at that time,
being extracted commercially from
Michigan natural brines. The re-
search chemists developed a new
and much simpler method of iso-
lating bromine from sea water and
a more direct method of making
ethylene dibromine. Their yields of
bromine in the laboratory justified
their further research, with the re-
sult that bromine was actually ex-
tracted from sea water on a com-
mercial basis.
The Dow Chemical Company
later united with the Ethyl Gaso-
line Corporation to form a company
known as the Ethyl-Dow Chemical
Company. The two companies co-
operated in developing the great-
est bromine extraction process in
existence today. In 1934, this new
company constructed a plant for
the commercial extraction of bro-
mine from sea water.
From difficulties encountered by
the plant at Ocean City, Maryland,
and confirmed by the Dow re-
search, it was agreed that in con-
structing a plant the company
should first consider the important
problem of plant location. At Ocean
City the intake was diluted with
fresh water, and no suitable outlet
for huge volumes of treated sea
water was available.
It is apparent from the foregoing
discussion that the problem of plant
Page 4 The Rose Technic
location was one of topography and
geography rather than one of eco-
nomics and technology. It is prac-
tically the opposite of most indus-
trial requirements ; the plant must
not be near large cities, because
populations follow fresh water,
and fresh water dilutes the ocean
and carries organic matter. Rail-
roads follow populations and do not
go near the ocean otherwise ; power
and labor likewise follow popula-
tions. Other plant location factors
are raw materials and supplies.
After a thorough survey of the
eastern and south-eastern coast
line it was finally decided to locate
a pilot plant near the mouth of the
Cape Fear River near Wilmington,
N. C. This location seemed to
satisfy the majority of the require-
ments set down by the joint com-
panies. The chief difficulty was
that of transportation for materials
and supplies.
The commercial plant construct-
ed in 1934 by the Ethyl-Dow Chem-
ical Company is now extracting
15,000 pounds of bromine per day
from approximately 58,000 gallons
of sea water passing through the
plant per minute.
About twelve years ago, Charles
M. A. Stine, in reporting the re-
sults of the S. S. Ethyl's expedi-
tion, made the following statement :
"Altogether it would appear
from results obtained on the S. S.
Ethyl that the recovery of bromine
from sea water is quite feasible
by a continuous pipe line process.
. . . there should, therefore, be no
reason to fear exhaustion of the
world's bromine resources, no mat-
ter how great the industrial de-
mand for this element may become,
so long as the 'eternal sea' awaits
the chemist's demands."'
This prediction has, in the past
two years, been definitely estab-
lished as a fact. The ocean is now
the chief source of bromine ; an
inexhaustible supply awaits ex-
traction.
Summary
From the citations of com-
mercial extraction of various sub-
stances from sea water here in-
cluded, it is evident that sea water
is an important source for raw
materials at the present time. It
is inevitable that new processes
will be developed by which other
substances will be commercially
extracted from sea water.
Some of the more costly elements
that are not at the present ex-
tracted commercially from sea
water but which are known to be
present in small quantities are
gold, silver, and radium. Processes
for the extraction of these ele-
ments remain the goal of many re-
search chemists.
Gold is present in sea water in
about the same amounts found in
many commercial ores. It has been
estimated that one cubic mile of
sea water contains over $66,000,000
worth of gold. Some authorities
say, however, that the gold content
of sea water varies too much for
the gold ever to be commercially
extracted.
Radium is thought to be present
in sea water to the extent of about
17x10-" milligrams per cubic meter.
Should this figure be correct, one
cubic mile of sea water would yield
from $250,000 to $3,500,000 worth.
The field of commercial extrac-
tion of various substances is far
from being fully developed ; it is
an unlimited field for research
work. The ocean has already come
to the aid of industry and has
actually come to the rescue of the
distressed ethyl gasoline industry
by furnishing an inexhaustible sup-
ply of bromine. When, in the fu-
ture, some other industries are
endangered by a lack of raw ma-
terials, the ocean will again, per-
haps, come to their aid and furnish
them an inexhaustible supply of
the needed raw materials.
Bibliography
1. Stine, Chas. M. A., "Recovery of
Bromine from Sea Water", Indus-
trial & Engineering Chemistry, 21,
1929.
2. Manning, Paul D. V., "Oceans
of Raw Material for Magnesium
Compounds", Chemical & Metal-
lurgical Engineering, March, 1936.
3. "Blowing Bromine from the
Sea", Chemical & Metallurgical
Engineering, 41, 1934.
4. Gan, John A., "The Magnesium
Industry", Industrial & Engineer-
ing Chemistry, 22, 1930.
5. "Iodine Extracted from Well
ater", Scientific American, Feb.
1, 1933.
6. "New American Iodine Indus-
try", Literary Digest, April 28,
1934.
7. Taylor, H. F., "Resources of the
Ocean", Journal of Franklin Insti-
tute, 214, 1932.
8. Stewart, Leroy C., "Commercial
Extraction of Bromine from Sea
Water", Industrial & Engineering
Chemistry, 26, 1934.
Synthetic Rubber
by Norman G. Wittenbrock, ch., '38
THE production of synthetic rub-
I ber has been attempted by
chemists for many years, but until
recent times their efforts were un-
successful. Quoting an Industrial
and Engineering Chemistry edi-
torial—
"It was in 1824 when Faraday
proposed an empirical formula for
rubber, and some time later it was
determined that rubber was a poly-
mer of isoprene, a name given in
1860 by Greville Williams in Eng-
land to a substance derived from
rubber. Isoprene was obtained
when rubber was distilled in the
absence of air, and the efforts to




























Manufacture of Crude DuPrene
centered about the attempt to
cause isoprene to condense or poly-
merize and form a similar struc-
ture."'
Although the idea of a synthetic
rubber is not a new one, no one
had produced a product that was
commercially successful until the
chemists of E. I. du Pont de
Nemours and Company perfected
a process of making a rubber-like
substance from acetylene ; this
work was pioneered by Father J. A.
Nieuwland of the faculty of Notre
Dame University. The product is
marketed under the name of Du
Prene. It was not long after that
another synthetic rubber appeared
on the market. It is called Thiokol,
and it is manufactured by the
Thiokol Corporation.
Both of the materials mentioned
above are superior to rubber in
some qualities and equal to rubber
in most other properties. A dis-
cussion of the methods of manu-
facture, the properties, and the
commercial importance of these
synthetic materials will be given
in this paper.
Manufacture of DuPrene
The raw materials used in the
synthesis of DuPrene are coal,
limestone, and salt (sodium chlor-
ide). These substances are not
used directly in the production of
the finished product. Calcium car-
bide is synthesized from the coal
and limestone, and the sodium







The first step in the manufac-
ture is to convert the acetylene
into monovinylacetylene. This is
accomplished by passing the ace-
tylene gas through a solution of
cuprous chloride, ammonium chlo-
ride, and water, which solution
acts as a catalyst for the reaction.
Even under the best conditions this
reaction yields a byproduct, divin-
ylacetylene, which is a higher
polymer of acetylene ; the mono-
vinylacetylene is removed from the
catalyst as soon as it is formed to
prevent the formation of a large
percent of this byproduct. The
separation of the monovinylacety-
lene from the other products of the
reaction is accomplished by con-
densation and fractional distilla-
tion ; this is done by cooling the gas
stream to about seventy degrees
below zero Centigrade.
Next the monovinylacetylene is
changed to a compound known as
chlorobutadien or chloroprene by
the addition of hydrogen chloride
gas. This reaction also tends to
form an undesirable product, di-
chlorobutene which reacts with a
second molecule of hydrogen chlo-
ride, if the gases are not passed
through the catalyst rapidly. Con-
cerning chloroprene J. A. Nieuw-
land says, "It is a volatile liquid.
On standing for a few days chloro-
prene undergoes rapid polymeriza-
tion. The liquid compound increases
in viscosity and finally is changed
into a plastic substance."2
There are several factors which
affect the rate of polymerization of
chloroprene. Oxygen increases the
rate of polymerization but tends to
promote the formation of a balata-
like and unvulcanizable polymer.
Traces of suspended water in
chloroprene accelerate the poly-
merization mildly. The polymeriza-
tion in emulsions of the chloro-
prene-in-water or water-in-chloro-
prene type with oriented polar dis-
persing agents, such as sodium
oleate, proceeds rapidly to a vul-
canizable polymer.
This plastic polymer of chloro-
prene is DuPrene in the crude
state, and it corresponds to crude,
unvulcanized rubber. Before na-
tural rubber can be used commer-
cially it must be vulcanized, that
is it must be subjected to a heat
treatment after being mixed with
sulfur ; similarly, DuPrene must
be vulcanized, but the presence of
sulfur is not essential to the vul-
canization.
E. K. Bridgewater and E. H.
Krisman state that "the rate of
vulcanization of chloroprene plas-
tic polymers and the range of cure
and physical properties of the vul-
canizates are profoundly affected
by the addition of various metallic
oxides, sulfur, certain acid soften-
ers, and other organic compound-
ing ingredients. These effects are,
in general, not produced except
when the above mentioned materi-
als are used in specific combina-
tions with one another."3
After vulcanization DuPrene is
ready to be processed into finished
rubber articles. The finishing oper-
ations can be done on rubber pro-
cessing machinery and require no
special equipment.
Manufacture of Thiokol
Thiokol was discovered by Doc-
tor J. C. Patrick in Kansas City,
Missouri. It is a reaction product
which is formed when ethylene
dichloride and sodium polysulfide
are mixed.
The sodium polysulfide is made
by mixing caustic soda and sulfur
in a large vat. The sodium poly-
sulfide is then run into a mixing
tank which has a beater attach-
ment, and ethylene dichloride is
Page 6 The Rose Technic
added. The resulting fluid is trans-
ferred to a third vat and allowed
to stand until a yellow powder
settles to the bottom. The surface
liquid is siphoned off and more
water is added. The powder is
washed a number of times until
all of the impurities are removed.
Hydrochloric acid is added until a
methyl orange indicator solution,
previously added, changes color
from orange to pink. Almost in-
stantly a yellow gum coagulates
from the solution, and this gum is
rolled between heated rolls until
all of the water has been squeezed
out.
The gum is vulcanized in ma-
chinery similar to rubber vulcaniz-
ing equipment. After Thiokol is
vulcanized it is more impervious to
solvents and gases than natural
rubber.
The Thiokol Corporation does
not manufacture finished products,
but supplies the gum to rubber
goods manufacturers. This synthe-
tic rubber is now available in three
forms, sheet stock, as a liquid, and
as a powder for molding.
The last mentioned form is a
new development. To mold objects
from this powder, a temperature of
three hundred degrees Fahrenheit
and a pressure of five hundred to
seven hundred pounds per square
inch are used. The powder is put
in the mold and the press is
brought down slowly, after which
three to five minutes are allowed
for the powder to flow and knit to-
gether. This new powder is chang-
ing the scheme of soft vulcanized
rubber manufacture, because the
process of manufacture is so much
simpler than it has been in the
past.
Properties of Synthetic Rubber
"DuPrene differs from natural
rubber in many respects which
make it more suitable for certain
purposes and less suitable for
others."4
A statement similar to the one
above, made by E. K. Bridgewater,
could be made about Thiokol, be-
cause both of the synthetic rubbers
have very similar properties.
Synthetic rubber does not age
nearly so rapidly or to such an ex-
tent as natural rubber. In aging
tests, made with the aid of an oxy-
gen bomb, the strength of DuPrene
was hardly affected by aging for
twenty-eight days, whereas rubber
deteriorated badly in five days and
retained practically no strength
after four days.
Abrasion tests on D-11 and R-11,
similar DuPrene and rubber com-
pounds, showed that at lower tem-
peratures DuPrene had a slightly
greater abrasion loss ; however, at
fifty degrees Centigrade the rubber
had softened so much that it could
not be tested on the machine,
while DuPrene had been affected
only slightly by the higher tem-
perature.
Rubber commonly fails by what
is known as flex-cracking. When
rubber and DuPrene were sub-
jected to similar tests, the rubber
developed cracks to the fabric base
in twenty-four hours, but DuPrene
showed no indication of failure at
the end of eighty hours.
The most important property of
synthetic rubber is its resistance
to oil and solvents. Natural rubber
swells and finally disintegrates if
left in oils or solvents for long
periods of time. Synthetic rubber
swells slightly but its strength is
not greatly affected by the treat-
ment. At low temperatures the
difference between the amounts
that synthetic rubber and natural
rubber swell is not so noticeable,
but at higher temperatures the dif-
ference is very great.
The physical properties discussed
above apply not only to DuPrene
but also to Thiokol. These proper-
ties of synthetic rubber have
created many uses for this ma-
terial in which it replaces natural
rubber.
Uses of Synthetic Rubber
At the present time synthetic
rubber is used where natural rub-
ber is not suitable. The applications
of this material depend on condi-
tions under which synthetic rub-
ber exhibits physical properties
superior to those of rubber.
Because of its oil resistance syn-
thetic rubber is used in the manu-
facture of gaskets, packings, valve
diaphragms, pump pistons, and
sealing rings for use in oil refiner-
ies. The hose on gasoline pumps
are now lined with synthetic rub-
ber. The better electric cable for
dropcords used in garages has a
coat of Thiokol or DuPrene to pro-
tect the cable from the grease.
Printing press rollers and blank-
ets have been made of rubber for a
number of years, but repeated ink-
ing operations caused the rubber
to swell, due to the absorption of
common ink chemicals. Synthetic
rubber rollers and blankets were
given a trial, which proved success-
ful. Today blankets of this material
are used on the presses of the New
Y ork Times and the New York
Daily News, and of the largest
newspaper chain in America.
The heat resistance of synthetic
rubber has made it possible to use
it in power transmission belts,
steam packing, spinning disks for
blowing glass, and many other
articles which require a tough,
resilient rubbery material that is
less affected by heat -and less in-
flammable than the natural prod-
uct.
In the construction of chemical
equipment and for the manufac-
ture of gloves and aprons to pro-
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Manufacture of Thiokol Gum
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tect workmen, synthetic rubber
has been useful because of its re-
sistance to acids and alkalies.
For many years telegraphic
cables have been covered with lead
sheathing ; it has been the dream
of engineers to do away with this
type of sheathing because it is
is heavy and expensive. Recently
the engineers have been satisfied
because Thiokol has been used as
a sheathing for electric cables and
has proved successful.
The uses of synthetic rubber are
too numerous to mention in this
paper, but the few examples which
have been cited will give the reader
an idea of the many applications of
this remarkable product.
Conclusion
The development of synthetic
rubber gives the United States a
degree of security in the event
that our country should be forced
into a war, during which time the
rubber supply would probably be
cut off. Although the production
facilities could not begin to fulfill
the demand for rubber, the produc-
tion plants could be enlarged rapid-
ly to supply the immediate demand
in time of war.
The United States uses sixty-five
percent of the World's output of
rubber, all of which is imported. In
1926, 925,878,000 pounds of rubber
were imported at an average price
of fifty-four and six-tenths cents
a pound. In 1934 we imported
about the same amount for a price
of fourteen cents a pound. The
lower price is attributed to the
fact that higher prices would en-
courage the development of syn-
thetic rubber to the point where it
would replace natural rubber. At
the present time the price of Du-
Prene is fifty cents a pound, and
the price of Thiokol is forty-five
cents a pound. These are still too
high to allow synthetic rubber to
be used in places where natural
rubber gives satisfactory service.
Although DuPrene and Thiokol
have found only a limited number
of uses as yet, their availability
tends to stabilize the price paid for
the natural rubber imported. Thus
the development of these products
has proved of value to our whole
industrial system.
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Making an Astronomicai Mirror
ON the evening of January 7,1610 Galileo Galilei, professor
of mathematics in the University
of Padua, sat at the eyepiece of a
telescope which he had made with
his own hands. In amazement he
beheld the moons of Jupiter, the
existence of which had hitherto
been totally unknown.
Among the various early contri-
butors to the making of astronom-
ical telescopes was Roger Bacon,
who explained previous to Galileo's
time how a telescope could be con-
structed so as "to make the stars
appear as near as we please." In
1608, Lippershey, a Flemish spec-
by
Edwin W. Mann
tacle maker, had made a telescope
which he sold to the Holland gov-
ernment. Indeed the 200 inch tele-
scope now under construction is a
far removed refinement of these
early instruments.
Making an astronomical mirror
is quite a simple matter—on paper.
Let us consider the construction
of a 6 inch instrument Two 6-inch
discs of glass each 1 inch thick are
selected. They need not be optically
plane. One of the discs is placed
flat on a solid base. A barrel filled
with water serves very well. On the
top of the barrel, which stands on
end, is poured some optical pitch
previously warmed. The glass disc
should be heated slowly in a large
kettle filled with water. The disc
is removed from the warm water,
dried, and the underside wetted
with turpentine after which it is
pressed into place on the pitch in
the center of the upturned barrel
head. When cool the actual grind-
ing may be started. The disc thus
placed is called the "tool."
Rough grinding is the next step.
It is fortunate for the telescope
maker that if the other disc (which
we will now call the mirror) be
placed on top of the tool and moved
back and forth across the center
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of the tool, the surface developed
between the two discs will be
spherical when the di stance
through which the mirror moves is
one third the diameter of the
mirror, or in our case, 2 inches.
However, in order for the radius of
curvature to be constant over the
entire surface three motions are
necessary : (a) the mirror is push-
ed back and forth across the center
of the tool, (b) the mirror is ro-
inch thick is poured over it. Im-
mediately the mirror is pressed
down on the pitch layer and the
mirror, pitch, and tool are allowed
to cool at least over night. It is well
to coat the mirror with soap suds
before pressing it down on the
pitch layer to avoid subsequent
sticking. When cool the mirror is
removed, and .with a knife the
pitch is grooved in checkerboard
fashion, care being taken to make
-47
The reflecting telescope.
Incident rays R-R striking the mirror would be focused at F, but are reflected
by a mirror set at 45°. The image is viewed through the lens L.
tated around its center, and (c)
the worker walks around the tool
support. The tool support remains
fixed and hence should be heavy
enough to permit the above three
motions.
Rough grinding can be done with
comparatively coarse carborundum
such as numbers 60 and 80. Rough
grinding, fine grinding and polish-
ing are wet processes. At no time
should the mirror surface become
dry.
Rough grinding is continued un-
til the radius of curvature is ap-
proximately one foot more than
twice the focal length (four feet
for a 6 inch mirror). When this
point is reached, the mirror and
tool and everything else which has
come in contact with the coarse
grinding compound is washed
thoroughly. No carb or undu m
should remain on the tool, mirror,
or barrel top. The next grade of
carborundum is then used and the
process continued. Successively
finer grades of carborundum are
used. A good selection is numbers
60, 200, FF, 400, and 600. 6F Turk-
ish emery may then be used.
The next step is polishing. The
entire outfit is thoroughly washed
and rinsed. The tool is warmed and
a layer of optical pitch about 1/8 or
the grooves non-synmetrical with
respect to the center. Otherwise an
effect known as "zoning" will be
very troublesome. Jewelers' rouge
is the polishing material used. It
is also used in figuring. A very fine
suspension of rouge is placed on
the facets of the pitch and the
mirror is moved in the three mo-
tions above described until it is
completely polished. The mirror is
then ready for figuring. Next the
mirror is silvered or aluminized,
the latter treatment being the
more permanent. A very thin coat
of clear varnish may be put on the
mirror surface by dipping the sur-
face into a very dilute solution or
varnish in a volatile solvent. This
adds to the permanency of the sur-
face.
While the above process for mak-
ing a telescope mirror may seem
very easy, it is not the "soft snap"
that might be supposed. The grind-
ing process must be carefully exe-
cuted. The mirror is kept spherical
until the polishing and figuring
operations. To test for sphericity
pencil lines are drawn on the tool
over its dry surface. The mirror
is then carefully placed on the
tool and moved a few short strokes.
Pencil lines remaining intact indi-
cate that at those places the mirror
is not spherical. This test should
be made very frequently in the
process. If the mirror is not
spherical, it may be necessary to
go back to a coarser grade of car-
borundum and try again.
The soul of the astronomical re-
flecting telescope is the mirror.
Any scratches or pits mar its re-
flecting power and definition. It is
imperative that coarser grades of
carborundum must not be present
when the finer grades are used.
The floor of the polishing room
and even the fine grinding room is
never swept when a mirror is be-
ing made. The final surface desired
is not spherical but it is that of a
paraboloid of revolution so that
parallel rays can be focused at one
point. An astronomical mirror is
not the toy that the uninitiated
think it is. It is a masterpiece of
fine workmanship and mechanical
precision. It is not possible to de-
scribe more than briefly in this
short article the process by which
mirrors are made. The mounting
of the mirror and the construction
The "tool".
of the entire telescope is another,
though related, story. The amateur
who has the patience, initiative,
and zeal may make a very fine
mirror of which he may justly be
proud. With its mounting properly
equipped with correct ascension
and declination circles he may ex-
amine the far off objects in the
heavens. He will have no end of
enjoyment in studying the planets
and stars.
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A. MOENCH Faculty Advisers
Alumni Adviser
Dr. White
With the close of college last
June Dr. John White, Vice-Presi-
dent and Professor of Chemical
Engineering and Chemistry, re-
tired after serving on the teaching
staff of Rose for thirty-three
years. With Dr. White's retire-
ment comes a distinct feeling of
regret that he is no longer directly
connected with Rose as a professor,
for during his years at Rose he
indeed gained the respect and ad-
miration of all with whom he came
in contact. Always gracious in his
manner, Dr. White was a friend to
all who studied under him. Rose
will miss Dr. White, but happily he
will stay in Terre Haute and will,
no doubt, keep in close touch with
Rose.
Revival of Class Rivalry
This year marks the revival of'
the traditional "class scrap" at
Rose, and a very welcome revival
it is. It is a generally accepted fact
that the spirit of rivalry between
the two underclasses must expend
itself. Within limitations the man-
ner in which this is accomplished
is dependent upon the students.
By directing this spirit of rivalry
in the right direction and focusing
it upon some sportsmanlike compe-
tition this rivalry may be dissipat-
ed in a way such as to provide good
clean fun for all concerned. Judg-
ing by its universal acceptance
among the students and the inter-
est shown in it by outsiders as
demonstrated by their attendance
the competition of an athletic
nature held this year proved very
successful. In all three events,
wrestling, tub racing on the lake,
and the tug-o-war, skill as well as
strength played an important part.
Certainly to incorporate such a
program as an event accompanying
the opening of school would be to
found a worthy tradition.
The Rose student body and
the members of the faculty
were deeply shocked by the
death of Earl Cromwell, a
member of this year's senior
class. Mr. Cromwell would
have been graduated from the
Institute next June in chem-
ical engineering. To his
brother, Clyde Cromwell, a
member of the senior class in
mechanical engineering, and
to his parents, Rose wishes to
-xtend its deepest sympathies.
To the family of Harve N.
Chinn, Rose '23, the students
and members of the faculty
of Rose offer their deepest
sympathies. Since 1929 Mr.
Chin served as a member of
the teaching staff of Rose.
He was loved and respected
as a gentleman and a friend.
To the Freshmen
The staff of the Technic takes
this opportunity of extending to
you, the freshmen, a cordial wel-
come. We sincerely hope that the
years you spend at Rose will be
enjoyed and that you will take full
advantage of the multitudinous op-
portunities offered here.
Your college education will not
consist of text-book knowledge
alone ; extra-curricular activities
and contacts made with fellow stu-
dents and faculty members add
much to the category known as an
education. Rose offers, in addition
to the general campus life, many
activities to which the talents and
energies of the student should be
directed.
However, the freshmen must not
disregard their new ranking. You
are no longer the high school senior
but are at the beginning again,
with the long climb to the top
ahead of you. As you advance, the
responsibilities you will be called
upon to assume will be increased.
Therefore, an early start, no mat-
ter how insignificant, will be prof-
itable in that future campus lead-
ership will be developed.
Participation in these activities
cannot be stressed too much, and
yet, nothing may be quite so harm-
ful, if foolishly overdone. This ad-
dition to regular school work may
develop into that indefinite some-
thing which transforms the engi-
neer into the business executive,
that gives him that trait of per-
sonality defined as executive abil-
ity, the ability to get along with
fellow workers and yet obtain his
desired results from them. On the
other hand, too much participation
will entice the student to disregard
the importance of his prescribed
college course resulting in his fail-
ure to measure up to the standard
of a Rose graduate. Faculty super-
vision alone cannot determine the
degree of extra-curricular activity
a student may attempt. It remains
for him to strike a carefully de-
termined medium dependent upon
his scholastic ability and his inter-
est in these various fields.
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WHEN the class of 1917 was at college, a long distance telephone calltook (on the average) more than ten minutes to be put through. 5 This
time has been whittled down gradually, so that now the connection is
made in an average of 1.4 minutes—nine out of ten of them while you
hold the line. 5 But this is only one phase of the relentless effort to
improve. Your service is better today because voice
transmission is clearer —interruptions and errors less
frequent than ever before. 5 America demands fast
but sure telephone service—and gets it.
BELL TELEPHONE SYSTEM
College men and women
find after 7 P. M.
a convenient time for
long distance calling.
Moreover, most rates are
lowest then.
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Engineering Survey
THE recent survey on the engi-
neering profession conducted
by the department of labor has
brought to light many interesting
facts. The bureau of labor statis-
tics mailed 173,151 questionnaires
to those men connected with engi-
neering. Of this number 58,388, or
33.7 percent, were returned with
information ; 5,883, or 3.4 percent,
were returned "not found" ; and no
replies were received for 108,880,
or 62.9 percent.
The returns were grouped ac-
cording to census geographical di-
visions with the exception of the
District of Columbia, which was
presented separately because of
the large number of gove,rnment
employed engineers in that district.
The Middle Atlantic group embrac-
ing New Jersey, New York, and
Pennsylvania had the largest num-
ber of returns. Of the states, New
York came first, Pennsylvania sec-
ond, and Illinois third.
The returns were next divided
into nine major professional classes
of engineers : agricultural, archi-
tectural, ceramic, chemical, civil,




metalurgical, a n d
mechanical. In every
geographical d i v i-
sion the civil engi-











For the purpose of determining
the extent of education received
by the engineers, the returns were
first divided into two groups, one
including engineering graduates
and the second embracing all those
who received a secondary school,
noncollegiate, nongraduate, or non-
engineering education. The engi-
neering graduates were in turn
divided into two groups ; graduates
whose professional class is the
same as the college course in
which they specialized and those
whose professional class is differ-
ent from the specialized college
course. Considering now the four
largest groups of engineers, chem-
icals, civils, electricals, and me-
chanicals, the chemicals had the
largest percentage (84.1 of the
total) of engineers in the same pro-
fessional field for which they
specialized. The electricals were
next with 80.6 percent ; then came
the mechanicals with 67.4 percent,
and the civils with 65.4 percent.
The chemical field seems to demand
a more extensive knowledge of the
subjec,t, as 10.9 percent of all the
chemical engineers reporting had
master's degrees in engineering
edited by
Giacoletto, e., '38
and 2.9 percent had doctor's de-
grees in engineering. For the same
qualifications, the electricals had
6.1 and .6 percent respectively, the
mechanicals had 3.7 and .3 percent
respectively, and the civils had 3.4
and .1 percent respectively. It is
perhaps more than a coincidence
that the group having the larger
percentage in the same profession-
al class for which they studied also
has the larger percentage for ad-
vanced degrees.
The final classification was based
upon the field of activity and
functional grouping. In chemical
engineering the three outstanding
fields of activity were (1) manu-
facturing, with 72 percent of the
chemical engineers thus engaged ;
(2) personal service, with 7.7 per-
cent ; and (3) extractive industries
and government work, both with
6.7 percent. In the functional
classification, operation came first
with 47.5 percent, design and re-
search second with 32.9 percent,
and teaching third with 5.8 percent.
In civil engineering the fields of
activity were (1) government work
with 63.3 percent ; (2) construc-
tion with 15.4 percent ; and (3)
personal service with 5.8 percent.
In functional classification, con-
struction was most important with
45.7 percent ; design and research
came next with 21.8 percent; and
operation came third with 12.5
percent. In electrical engineering
the important fields of activity
were public utilities 39.7 percent,
manufacturing 33.7 percent, and
government work 9.8 percent. The
three largest functional groupings
are operation 34.1 percent, design
and research 27.9 percent, and con-
struction 10.8 percent. The me-
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chanical engineers had as their
three fields of activity, manufac-
turing 55.2 percent, personal serv-
ice 9.9 percent, and government
work 9.2 percent. Their functional
groupings were design and re-
search 33.8 percent, operation 25.9
percent, and construction 9.6 per-
cent. In grouping all nine of the
engineering classes together, gov-
ernment work was most important
in the fields of activity with 31.5
percent. Manufacturing ran a
close second with 30.4 percent. In
the total functional classification
design and research came first with
26.6 percent ; operation and con-
struction second and third with
24.2 and 24.1 percent respectively.
As this is the first time the gov-
ernment has attempted an exten-
sive survey of the engineering pro-
fession, no comparison can be
made with previous surveys. The
data as presented, however, should
be of much value to the engineering
students in helping to formulate
important decisions as to course
pursued, subjects studied, and
fields of specialization.
Silent Switch
An electric switch has recently
been designed that will surely be
appreciated by the henpecked hus-
band who is afraid to turn the
lights on when he comes home for
fear his wife will be awakened by
the "click". It is a small and com-
pact switch which is entirely silent
and has no moving parts to wear
out.
The switch works on the mer-
cury-break principle ; it consists of
two shallow chrome-steel cups
about three quarters of an inch in
diameter. Separating the cups is a
disk of ceramic material in which
there is a small hole located near
the edge. The compartment is
evacuated after fabrication and in
it is inserted a small amount of
mercury. The mercury fills approxi-
mately one quarter of the space.
The compartment is next filled
with hydrogen at atmospheric pres-
sure ; it is then sealed by welding.
When the switch is off, the mer-
cury is just below the hole in the
ceramic insulating disks. However,
when the switch is rotated twenty
degrees, the mercury flows into the
hole thus establishing contact be-
tween the two metal cups. The
hydrogen sealed within the cups
serves as a cooling agent and also
quenches the arc. In order to form
a better mercury to metal contact,
a thin plate of steel with two-
tenths of a mil of platinum super-
imposed on its surface is welded on
the inside of each steel cup. As a
final operation the switch is cad-
mium plated to give a good sur-
face to make external contact. It
is then ready to be enclosed within
a suitable case or be incorporated
into any switching operation.
One such switch being tested in
the General Electric laboratories
has turned a 200 watt incandescent
lamp on and off 65 million times in




A new type radio tube has re-
cently appeared on the market
which is really a minature cathode-
ray tube. In the form of the
"magic eye" it has been used on
some of the later receiving sets as
a tuning indicator. It is also being
used for demonstration purposes in
laboratories. In the illustration is
seen the tube being used to demon-
strate what occurs when a magnet
is held alongside the bulb of one
type of the electron-ray tubes.
The new tube consists essentially
of a heater type cathode, which
emits electrons, and a plate. These
electrons, as in the conventional
tubes, are attracted to the positive
plate. However, the plate of the
electron-ray tube is coated with a
fluorescent material, so that the
electrons cause the plate to glow
as they strike the coating. The
third element, the control grid,
serves the same purpose as on
other tubes. It is readily seen that
as the grid voltage becomes larger
in the negative direction, the flow
of electrons to the plate is dimin-
ished, and consequently the width
of the visible glow on the plate is
also diminished.
In its use as a tuning indicator
on radio receiving sets, the top
part of the tube projects outward
on the instrument panel. As the
set is tuned to resonance, the cir-
culating current becomes larger
and the tube is biased at a larger
negative value. Thus the narrow-
ness of the pattern on the plate
indicates the accuracy of tuning.
W hipping Cream with
Laughing Gas
Just another example of engi-
neering ingenuity and resourceful-
ness was demonstrated recently
when one of the chemical plants
announced a new method of uti-
lizing a waste product. Cream
properly flavored is placed in con-
tainers holding a little less than
one quart. The container is then
evacuated and nitrous oxide gas
admitted under pressure. The
cream and the nitrous oxide gas
are thoroughly mixed so that the
gas dissolves in the cream. The
container is equipped with a small
nozzle and needle valve, so that
when the valve is opened, out comes
a fine spray of whipped cream for
decorating sodas, sundaes, and
desserts of various kinds. The
whipped cream thus made has a
very fine texture. The nitrous ox-
ide, which is odorless, colorless, and
nonpoisonous, escapes when the
pressure is released.
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ON Tuesday, September 8, thefirst practice session of the
Rose Poly football team was held.
The largest number of candidates
that has turned out for years re-
ported to Coach Brown on the
opening day and set to work im-
mediately to mold together a team
that will be respected, if not feared,
in Indiana football circles. Under
the able tutelage of Coach Brown
a squad as large as this bids fair
to produce a good team, but the
task will not be as easy as might
be expected.
More than half of the members
of the squad have had no experi-
ence, either in high school or col-
lege football. It will be a task to
teach the fundamentals of the
game to these inexperienced candi-
dates and then build a team from
them. However, with six lettermen
returning, as well as other men
who have had a sample of Coach
Brown's system in spring practice,
a powerful team should be forth-
coming. Another bright feature of
the early practice sessions is the
quality of a quantity of freshman
material. Many men, new at Rose,
are showing up well and will gain
a place on the varsity eleven. Not
only will these men be big factors
in this year's team, but they will
be available for the team for three
more years.
The line this year promises to be
SPORTS
edited by
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the largest in years. From end to
end it should be well fortified both
with regulars and reserves to with-
stand the onslaughts of rival backs.
Co-captain Wodicka, together with
Lohr, will occupy the wing posi-
tions with Colwell and Underwood
ready to get under the passes
tossed by the backs. Fuller, 205,
and Wilson look best at the present
time as varsity tackles, but will be
forced to the limit by King, 221
pound freshman, and Seymour.
The guard positions will be capably
filled by Co-captain McCullough
and Smilanic. Promising as guards
are Davis and Robinson. Play will
be started from the hands of center
Mitchell.
The backfield will not share the
weight with the line and as a con-
sequence will be rather small.
Three returning letter men will
make a bid for backfield positions :
Fox, Stanfield, and McKee. Aiding
them in their quest for touchdowns
will be Faubion, Wolf, Smith,
Deahl, Stewart, and Cox, all of
whom may gain a starting position
with a little experience and devel-
opment. No position is by any
means clinched by anyone, and
some of the first string men may
be replaced by other members of
the squad.
Again this year Rose Poly will
present the best dressed team in
Indiana, if not the best in the
country. With the beginning of
this year the same old Rose Poly
spirit is again in evidence. This
year, though, with the prospects
as bright as they are, the spirit
seems to be even stronger. Every-
where the general trend of con-
versation turns to football. Already
plans are being made to back the
team one-hundred percent. "Rosie,"
the elephant, has become aroused
by the lust for battle and im-
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patiently awaits the first home
game when she will make her first
appearance.
In the first game with Earlham
at Richmond the fighting engineers
put up a stubborn battle against a
powerful and more experienced
Quaker eleven, but were beaten
26-0. This rather lopsided score
does not really indicate the
strength of Rose, as first games are
never indicative of true worth. The
Earlham team is well fortified with
ten letter men from last year's
squad, while Rose Poly has only
six letter men on the team. The
Rose team labored under the handi-
cap of no experience, but it never
quit fighting. The undaunted spirit
which always is evident in Poly
elevens didn't slack for one minute.
Taking advantage of an early
break, Earlham scored once in the
first period and followed up with
a touchdown in each of the remain-
ing quarters. The try for point
after touchdown was successful in
the second and fourth quarters by
place kick. The Rose offense never
did get to working, and the engi-
neers spent most of the afternoon
on defense. Outstanding for Rose
were Wodicka and McCullough in
the line and Fox in the backfield.
On Saturday afternoon Oct. 3,
Rose Poly played Evansville Col-
lege in the first home game of the
season. The fighting engineers re-
turned to their gridiron wars, much
improved over the team that lost
to Earlham a week before, but
were defeated 13-7.
Playing before a crowd of 2,500
cheering fans, the engineers re-
peatedly drove down the field into
scoring territory only to be robbed
of golden opportunities by untime-
ly fumbles. The outcome would
have been vastly different had the
Rose team taken advantage of its
numerous scoring opportunities.
Evansville's first score came
after a sustained drive from mid-
field late in the first quarter. The
point after touchdown was good.
The Purple Aces of Evansville Col-
lege later took the ball on the six-





October 24 — 2:00 o'clock
WELCOME BACK, ALUMNI!
Plan to attend the big annual celebration
and dance
Colwell and battered a stubbornly
resisting Rose line to a touchdown.
This time the kick was blocked.
Rose's score came just one min-
ute before the final whistle ending
the game. McKee fired passes to
Wodicka and Eckerman which
were successful, and numerous
gains through the line brought the
ball to the twelve yard marker.
Three passes failed, but a fourth
to Colwell was successful and he
lateraled the ball to Wodicka who
crossed the line. Stanfield made
the point after touchdown by a
plunge.
Coach Brown used only thirteen
men in the game and seemed fairly
satisfied with the combination.
Outstanding players for Rose were
McKee, Wodicka, Eckerman, and
McCullough.






Nov. 14—Oakland City, here
CAMBRIDGE VIBROGRAPH
trzeaiutei the J111 E RS
• Effect., of construction
and blasting operations,
heavy and rapid trans-
portation, new machin-




make the study of
vibration imperative











a novel method of record-
ing on celluloid—giving
records impervious to
water, oil or dirt.
OTHER CAMBRIDGE PRODUCTS
Moisture Indicators and Recorders Physical Testing Instruments
Surface Pyrometers Laboratory Insts. for A.C. & D.C.
Galvanometers Engineering Instruments
Gas Analysis Equipment Physiological Instruments
and other Mechanical and Electrical Instruments
CAMBRIDGE
INSTRUMENT CQ ITV
3732 Grand Central Terminal, New York City
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Freshmen Register
Rose Polytechnic Institute
opened Tuesday, September 15,
with registration of eighty fresh-
men at nine o'clock, followed by an
address to the class by Dr. Donald
B. Prentice, president of the col-
lege. Upper classmen, including
twenty-seven seniors, thirty-eight
juniors, and forty-four sopho-
mores, registered Wednesday.
Incoming freshmen were guests
of the school at a noon luncheon at
Deming Hall. In the afternoon
they were given a physical examin-
ation and a scholastic aptitude
test. In the evening the class was
entertained by members of the
Blue Key, national honorary fra-
ternity, at a smoker in the lounge
at Deming Hall. Speakers at this
smoker included Dr. Prentice, Carl
Wischmeyer, president of the Rose
chapter of Blue Key ; Robert A.
Averitt, Tom N. Wells, Ed Wodic-
ka, and Don E. McCullough. The
latter two are co-captains of the
Rose football team.
Rose junior Gets Award
Lawrence J. Giacoletto, junior
in the school of electrical engineer-
ing, has been awarded the National
Patriotic Council award for the
best essay on "Why Is National De-
fence Essential ?" Giacoletto has
for the past two years been a mem-
ber of the R.O.T.C. at Rose and
spent the past summer in a citi-
zens' military training camp at
Fort Benjamin Harrison. The
presentation of the award was
made by Clara M. Pohlman and
Dr. Maude Jones, representing the
Marion County chapter of the
American War Mothers.
Athletic Field Gets New
Stands
A recent improvement on the
Rose campus is the new concrete
stands which replace the old
wooden bleachers on the football
field. The old wooden stands were
not only becoming unsafe but were
regarded as a detriment to the
beauty of the campus.
The new concrete stands were
planned and erected by C. H. Gar-
mong & Son, contractors. Twelve
rows of seats over a length of one
hundred feet provide the finest of
places from which to see the foot-
ball games of the Engineers.
Wooden seats have been placed on
the concrete to provide more com-
fort for spectators. Three large
rooms are built under the stands
for the use of the teams and for
storage of field equipment. Phil
Brown, Rose athletic coach, has
dubbed the new improvement "the
Lost Creek stadium."
Radio Club
The first meeting of the radio






17. The meeting was opened by
acting president Carl Wischmeyer,
Jr., who welcomed the new mem-
bers to the club. The meeting was
then turned over to Mr. Moench,
the faculty advisor, who spoke
about the rules and regulations
governing radio communication,
the place of the radio amateur in
different phases of work, and de-
scribed the radio club's equipment.
L. J. Giacoletto was appointed by
the members in good standing as
acting secretary-treasurer until a
permanent appointment is made.
The remaining time was spent in a
tour of inspection of the radio
equipment with Mr. Moench de-
scribing the nature of the work to
be accomplished by the club.
At a later meeting Albert Lotze,
W9KDD, was elected president,
Carl Wischmeyer, Jr., W9RLF,
vice-president, and Lawrence J.
Giacoletto secretary-treasurer.
The R.O.T.C.
A better year in all respects is
the prospect of the R. O. T. C. at
Rose this coming school year with
an enrollment of fifty-nine fresh-
men (first year basic), thirty-nine
sophomores (second year basic),
twelve juniors, and eleven seniors.
The seniors are to be cadet second
lieutenants, the juniors are to be
sergeants, and the sophomores are
to be cadet lance corporals. Further
promotion in rank will be made
and announced later.
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Toulmin Award
Beginning next June a gold
medal will be awarded annually at
the Rose commencement exercises
to that student who prepares the
best paper on some subject con-
nected with invention. This award
is the gift of Colonel H. A. Toul-
min, Jr., of Dayton, Ohio. Colonel
Toulmin is a patent attorney of
Toulmin and Toulmin, a firm with
offices in Dayton, Washington, D.
C., and London, England. He be-
came acquainted With Rose and the
type of engineering training it is
giving through his friendship with
Dr. Wagner, former president, who
testified as an expert witness in
several patent cases. Colonel Toul-
min writes in his letter offering
to establish the award, "I have a
number of friends and clients who
are graduates of the Institute, and
their work has been outstanding.
I have been at the Institute in con-
nection with the conduct of ex-
periments in your laboratories and
have had the opportunity of ob-
serving the character and type of
work that is being done."
The generous gift of Colonel
Toulmin was accepted with appre-
ciation by the faculty of Rose, and
a committee consisting of Pro-
fessors Howlett, Bloxsome, and
Stock was appointed to administer
the award. The terms and condi-
tions will be announced after a
plan has been worked out in con-
ference with the donor.
Colonel Toulmin is an alumnus of
Ohio State University and last year
established there a similar award
for the best paper on Ohio indus-
try. The first presentation of the
gold medal, designed by Bailey,
Banks, and Biddle of Philadelphia,




At eleven o'clock Thursday
morning, September 24, contests
in the form of wrestling bouts, tub
races on the campus lake, and a
tug of war across the lake were
held between the freshman and
sophomore classes. The Rose stu-
dent council sponsored the event,
which was designed to replace the
old-fashioned "hazing" given the
freshmen by the sophomores not so
many years ago.
By wining two out of the three
wrestling bouts and two of the tub
races the freshmen won over the
sophomores, and by so doing won
for themselves the priviledge of
smoking on the campus. Angered
by the freshman supremacy in the
first two events, the sophomores
won the tug of war with ease, pull-
ing many of the freshmen into the
lake.
The program was enjoyed by the
upper classmen, professors, and by
many of the friends of Rose. Phil
C. Brown, Rose director of athlet-
ics, served as referee.
Camera Club
The old members of the camera
club held their first meeting of the
year Thursday, September 24.
Officers who were elected for the
coming school year were Hubert







Your hat is the peak of Your
Appearance!
DO NOT NEGLECT IT!
HATS CLEANED
and blocked by factory methods
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president ; Carl Wischmeyer, of the
senior class, vice-president ; Nor-
man Wittenbrock, of the junior
class, secretary-treasurer ; and Wil-
liam Huff, of the senior class, sup-
ply keeper.
N.Y.A. Assignments Made
N. Y. A. assignments have been
made for the coming school year.
The money earned through such
assignments is used to help pay the
student's schooling expenses. Each
student having such an assignment
earns twelve dollars a month. Much
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useful work both on the campus
and in the main building is con-
templated by the N. Y. A. workers.
New Faculty Members
Dr. Ralph K. Strong has been ap-
pointed professor of chemical engi-
neering and chemistry to fill the
place left vacant after the retire-
ment of Dr. John White, former
head of the chemical engineering
department. Dr. Strong will bring
to his new work at Rose a rare
combination of a fine scholastic
record under great teachers, in-
dustrial experience, seventeen
years as administrative head of
college departments, and a thor-
ough knowledge of present-day
conditions in the chemical field in
this country and Europe. He is
essentially a teacher rather than a
Bresett Grocery Co., Inc.
Wholesale and Retail













research man, and many tributes
from former students have been
received at Rose.
Dr. William D. Crozier has joined
the, Rose faculty to teach physics
and mathematics. Dr. Crozier has
received several degrees from the
University of Iowa. In securing his
Ph.D. degree, he majored in
physics and minored in mathe-
matics, which indeed qualifies him
for his position on the Rose facul-
ty. Dr. Crozier has had some in-
dustrial and research experience
with the Newsombe-Hawley Cor-
poration of St. Charles, Illinois.
He is a member of the Institute of
Radio Engineers, the Acoustical
Society of America, the Radio En-
gineers' Club of Chicago, Sigma Xi,
and Tau Beta Pi.
Glee Club
At the close of last school year
officers were elected to serve the
club during the school year 1936-
37. Carl Wischmeyer, Jr., member
of the senior class, will serve as
president, and John R. Hayes,
Indianapolis, a member of the
junior class, will be manager. The
club enjoyed a very successful sea-
son last year and hope to equal or
better that record this year.
The glee club this year will
again be under the supervision of
the able Mr. Clyde Bennett,
Archer & Evinger
Radio Service and Supplies
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Detroit Rose Tech Club
On May 11, 1936 the Detroit
Rose Tech Club held its May meet-
ing. The club met at the Seward
Hotel in Detroit. President Pren-
tice made a special trip to attend
this meeting. Following is a list of
the members of the Detroit Rose
Tech Club :
Anderson '16, Blake, Brettell '25,
Brown '27, Calhoun '28, Childs,
Christopher '11, Clark, H. A. '21,
Clark, R. A. '28, Coles '15, Coordes
'15, Corp '30, Cortelyou '19, Cox
'02, Crawford '33, Cunningham '27,
Dale '93, Dicks '29, Dowen '29,
Drompp '28, Elder '90, Fairhurst
'27, Franzwa '28, Henry '18, House,
Iker '25, Kasameyer '28, Mahan
'28, Marlar '24, Mayrose '15, Men-
den '32, Mendenhall '19, Paige '02,
Rall '24, Reinking '20, Reiss '08,
Rickelman '25, Roach '31, Sampson
'30, Smythe '99, Stallard '28, Straw
'35, Tapy F. E. '29, Tapy, R. W. '26,
Tippy '92, Whitten '98, and Wood.
Ozni Porter Hood
Mr. Ozni P. Hood graduated
from Rose as a member of the first
graduating class, the class of '85.
Mr. Hood received his Master's de-
gree in '95 and his Mechanical
Engineer's degree in '98. In 1933
he was given the honorary degree
of Engineering Doctor.
After graduation Mr. Hood was
a draftsman for the Wepworth Ma-
chine Works at Yonkers, N. Y. In
1887 he was in charge of the Me-
chanical Department of the Kansas
Agricultural and Mechanical Col-
leg at Manhattan, Kansas. From
1888 to 1891 Mr. Hood was Instruc-
tor in Mechanics and Engineering
and Superintendent of the Shops at
the Agricultural and Mechanical
College, and in 1891 he was ad-
vanced to professor. Mr. Hood
was Professor of Mechanical
and Electrical Engineering at the
Michigan College of Mines from
1899 to 1911. In 1912 Mr. Hood
took a position with the U. S.
Bureau of Mines as Chief Mechan-
ical Engineer at Pittsburgh, Pa.
He was transferred to Washington,
D. C., in 1920. Mr. Hood accepted
the position as Chief, Technologic
Branch, U. S. Bureau of Mines as
well as Chief Engineer, Mechanical
Division, in 1926.
On June 30, 1936, Mr. Hood was
retired as chief of the technologic
branch and chief engineer of the
mechanical division of the U. S.
Bureau of Mines, after serving for
twenty-five years in this depart-
ment.
Mr. Hood is planning to spend
his time between Washington and
his farm at Paw Paw, W. Va., dur-
ing his years of retirement.
Weddings
Mr. Davis U. Hoffman and Miss
Eva Flora Faley were married on
June 24. The couple will make
their home in Old Monroe, Missouri.
Mr. Hoffman graduated from Rose
in 1927, and he is office engineer
on Lock and Dam Project No. 25
at Winfield, Missouri.
Mr. Robert A. Thompson, '28,
and Miss Emma Hood of Gallipolis,
Ohio were married on August 8.
Mr. Thompson is employed by the
Dravo Contracting Company of
Pittsburgh, Pa.
Mr. Raymond Kasameyer, ex '32,
was married to Miss Norene Hayes
of Evansville, Indiana on July 3.
Mr. and Mrs. Kasameyer will make
their home at Terre Haute, Indiana.
Mr. Robert M. Laatz and Miss
Bellamy Priest of Terre Haute,
Indiana were united in marriage at
Terre Haute on June 21. Mr. Laatz
graduated from Rose with the
class of '32. He is employed as en-
gineer with the Callahan Construc-
tion Company now located in
Yuma, Arizona.
Mr. Chester C. Stock and Miss
Grace Elizabeth Knipmeyer were
married in New York City on the
sixth of June. Mr. and Mrs. Stock
will make their home at The Medi-
son, Baltimore, Maryland. Mr.
Stock was graduated from Rose
with the class of '32.
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Mr. Paul Richard Utz, '32, and
Miss Margaret Ward of Terre
Haute were married on June 20.
Mr. Utz is connected with the Na-
tional Malleable and Steel Castings
Company at Indianapolis, Indiana.
Mr. Jack H. Foulkes and Miss
Jane Caroline Kivits of Terre
Haute were married at Terre Haute
on June 23. Mr. Foulkes graduated
from Rose in 1934. He is employed
by the American Can Company at
Terre Haute.
Mr. Richard C. Hornung was
Heinls have been taking care
of the flower needs of
Terre Haute since 1863
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married to Miss Anne Banyas, of
Fontanet, Indiana, at Terre Haute
on July 18. The couple will make
their home at Danville, Indiana
where Mr. Hornung is employed
by the Northern Indiana Power
Company.
Mr. John F. Mayrose and Miss
Lois Blocksom of Terre Haute were
united in marriage at Terre Haute
on July 11. Mr. Mayrose gradu-
ated in 1935. He is connected with
Loehensohn, Pearson, and Solomon,
Inc., at Kankakee, Illinois.
Mr. Merritt Meyers was married
to Miss Hermine Blanford at Clin-
ton, Indiana on August 30. Mr.
Meyers graduated from Rose in
1935. He is employed by the Em-
pire Oil Refining Company of
Hammond, Indiana.
Mr. Herman B. Taylor, ex '35,
and Miss Mildred O'Neill of Terre
Haute, Indiana were) married in
Detroit, Michigan on July 17. Mr.
Taylor is employed by Hulman and
Company as a salesman in the
State of Michigan.
Mr. Harry L. McGurk and Miss
Julia Clark of Peoria, Illinois, wen
married at Peoria on July 3. Mi.
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McGurk graduated from Rose with
the class of '34. He is now con-
nected with the International Har-
vester Company in Peoria.
Birth
Carlton B. Sexson, who gradu-
ated from Rose in 1933, has an-
nounced the arrival of a son, Rich-
ard Carlton, on April 29th. Mr.
Sexson is the manager of an A.&P.
Tea Company Store in Evansville,
Ind.
Obituaries
Mr. Lucien N. Sullivan died in
Washington, D. C., on February
12, 1936. Mr. Sullivan graduated
from Rose in 1886, and received his
M.S. degree from Lehigh Univer-
sity in 1905 and his M.E. degree
in 1908. Mr. Sullivan had been the
American Consul at Matanzas,
Cuba.
Mr. Shelby S. Roberts, who for
the last sixteen years had been as-
sistant director of the Bureau of
Finance, Interstate Commerce
Commission, died at his home in
Washington, D. C., on Wednesday,
May 6, 1936. Mr. Roberts gradu-
ated from Rose as a civil engineer
in 1898. In 1910 he published a
book of "Track Formulae and
Tables." He is survived by a son,
Shelby C. Roberts, and two daugh-
ters, Mrs. Mitchell Owens and Miss
Sarah Roberts.








Harry A. Schwartz re-
ceived the honorary de-
gree of Doctor of Engi-
from the Case School of
Science on June 1, 1936.
Charles E. Bell is em-
ployed at Haverhill,
Mass., by the Haverhill
Ferdinand E. Meyer is
Division Engineer for
Fairbanks Morse and
Company at Beloit, Wis.
)24
 Robert A. Wolf is with
the Continental Can
Company in Chicago.
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George O. Rall is with the
Chrysler Export Corporation at
Detroit, Michigan.
Ernest O. Johnson, with
the R C.A. Manufactur-
Company, Inc., has been
transferred to New York, Room
1600, 75 Varick Street.
James E. Goddard, with
TVA, is reported to be
in charge of the largest
aerial mapping project ever under-
taken.
William J. Houston, with Fair-
banks-Morse Company, has been
made Manager of the Pump and
Electrical Department at Atlanta,
Ga.
Arthur C. Keiser is with the
South Bend Supply Company of
South Bend, Indiana.
Guy H. Stallard is with the Gen-





John A. Derry is employ-
ed by the government on
R ur al Electrification
work, with headquarters at Wash-
ington, D. C.
Richard T. Markle has a position
as draftsman with the Commercial
Solvents Corporation.
Francis E. Tapy, who is with the
Kroeger Food Company, has been
transferred to St. Louis.
Richard E. Biller is with
the Inland Steel Com-
pany at Indiana Harbor.
George T. Hauer has a





Joseph L. Hunter has received
one of the one year assignments to
the regular army and is stationed
at Fort McIntosh, Texas.
,34
 Henry Fick, Jr., is an
accountant for the 38
Company of Terre Haute.
Jack B. Nickel is attending
Michigan University and taking a
course in Public Health Adminis-
tration.
H. Loren Thompson is with the
State Highway Commission.
John A. Wilson has a position
with the Carnegie-Illinois Steel
Company at Gary, Indiana.
Gene A. Zwerner, who is with
the Soil Conservation Service, has
been transferred to Washington,
D. C.
John A. Bradley is with
the Packard Motor Car
Company in Detroit,
Michigan.
Deforest W. Colburn is employed
by the Koss Construction Company-
at Jackson, Missouri.
John J. Fuller has a position
with the Bendix Aviation Company
at South Bend, Indiana.
James H. Hoffman has a position
with the Commercial Solvents Cor-
poration.
Bert L. Pearce is with the Link
Belt Company of Indianapolis.
'35
'36
John W. Mann has a
position with the Car-
negie-Illinois Steel Com-
pany at Gary, Indiana.
T1-1E-R-E- IS -ASE- IN
E-DDY'S MAXI E-R
There is nothing Casper P. Milque-
toast about Eddie. Frankly, he
is the reverse of anything sub-
conscious, for can't you see that he
wears a Varsitytown—made ex-
clusively for Carl Wolf? The new
fall suits will raise your own esti-
mation of yourself, give you con-
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ma Nu with six




Fox, William Butler, Max Eyer-
man, and Charles Drieke. Max
Eyerman has returned to school
after having been absent five years.
At the present time the eyes of
the chapter are on the football
team. Don McCullough is co-cap-
tain ; John Fox, Charles Fuller, and
Robert McKee are returning letter-
men ; Stanley Cox and Roy Hawk-
ins are reserves ; and Frank Blount,
John Hayes, and Charles Drieke
are student managers.
The chapter opened its social
season with an open house and
general get-together held the night
of October 3, the day of the Evans-
ville game.
Sigma Nu extends a cordial in-
vitation to all its alumni to visit
the house during homecoming and










Wayne and William Reddie of
Terre Haute, both of the class of
'39. These men were pledged im-
mediately after finals last June.
On the evening of October 3,
after the Evansville game, the
chapter held "open house", which
was well attended and thoroughly
enjoyed. The evening was spent in
dancing and playing bridge, ping
pong, and billiards. Delicious re-
freshments were served. Professor
and Mrs. Alfred T. Child and Mr.
and Mrs. Henry C. Gray were the
chaperons.
Plans are being made for an
initiation to be held early next
month.
It was with the deepest regret
that many of us returned to find
that Edd Coons will not be with
us this year. Not only as fraternity
brothers but also as fellow students
and friends we extend our sym-
pathies and best wishes for a
speedy recovery.
With the return of its out-of-
town members and with the re-
newed spirit at Rose, Indiana Gam-
ma Gamma of Alpha Tau Omega is
looking forward to one of the most
successful years in its history.
Blue Key
As one of the events
of "Freshman Days"
the Rose chapter of
Blue Key held a smok-
er in the lounge of
Deming Hall on Sep-
tember 15. The pur-
pose of the smoker,
which is an annual
event, is to acquaint
the new students with the extra-
'TY
curricular activities at Rose. Rep-
resentatives of the various clubs
and organizations were present and
spoke briefly describing the activi-
ties carried on by their organiza-
tions. Following the talks, Dr.
Prentice exhibited several reels of
movies taken in and about Rose,
after which refreshments were
served in the Deming Hall cafe-
teria.
Tau Beta Pi
At the close of the
last school year Indi-
ana Beta Chapter of
Tau Beta Pi Associa-
tion, national honor-
ary fraternity, held a
special initiation for
George W. Brooks of
Chicago, who gradu-
ated at Rose in 1916. Mr. Brooks
came to Terre Haute to attend the
commencement exercises and while
here was initiated into Tau Beta
Pi, honorary fraternity for engi-
neering schools.
Things to Wear
for Men Who Care
HERB LEACH
QUALITY SHOP
523 Wabash Ave. C-6705
EMERSON B. BIGGS
Manufacturing Jeweler
Fraternity Pins and Rings
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In 1935 the United States Bureau of Labor
Statistics made a comprehensive study of the educa-
tional qualifications of the engineering profession.
The first results of this survey have been published
recently. The most significant fact presented in this
initial report is stated as follows : "A first degree in
engineering is now almost a prerequisite in order to
obtain professional status and a position." Of pro-
fessional engineers in the United States, 79.6 per-
cent have engineering degrees, 10.8 percent attended
engineering colleges, 5.1 percent studid at non-col-
legiate technical schools, and only 1.8 percent stopped
formal training at graduation from high school.
If you are interested in engineering, take the
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Easy
"How did you find your husband
when you returned from your
vacation?"
"Oh, I just happened to stumble
over him while I was cleaning up
the cellar."
Nothing New
Traffic cop, bawling out an unas-
suming lady motorist: "Don't you
know what I mean when I hold up
my hand?"
She, meekly : "I ought to. I have
been a school teacher for twenty-
five years."
Judge (to amateur yegg) : "So
they caught you with this bundle
of silverware. Whom did you
plunder ?"
Yegg: "Two fraternity houses,
your honor."
Judge (to sergeant) : "Call up
the down-town hotels and distri-
bute this stuff."
—Mine Worker's Journal.
Teacher to freshman: "Spell
`Straight'."
Freshman: "S-t-r-a-i-g-h-t."
Teacher: "Correct; what does it
mean?"
Freshman : "Without ginger
ale."
Teacher: "Isaac, what is the dif-
ference between electricity and
lightning?"









The more we study, the more we
know.
The more we know, the more we
forget.
The more we forget, the less we
know.
The less we know, the less we for-
get.





He: "See that man playing full-
back? He'll be our best man in
about a week."
She: "Oh, this is so sudden."
Little Abe: "Poppa, vot is sci-
ence?"
Abe, Sr.: "My, how stupid could
you be! Science is dose tings what
sez, 'Kip uff de grass'!"
—Mine Worker's Journal.
"I don't mind," said the pro-
fessor, "if I see a student fidget
toward the end of the hour. I don't
mind seeing him take out his
watch and look at it. But when he
takes out his watch, stares at it,
puts it to his ear, and then shakes
it—It gets me!"
—N. Y. U. Medley.
College is just a washing ma-
chine; you get out of it just what




Diner: "Do you serve crabs
here?"
Waiter: "We serve anyone; sit
down."
Math Prof.: "If there are forty-
eight states in the Union, and
superheated steam equals the dis-
tace from Bombay to Paris, what
is my age?"
Frosh : "Forty-four, sir."
Prof.: "Correct, and how did you
prove that?"
Frosh : "Well, I have a brother
who is twenty-two and he is only
half nuts."
—Mine Worker's Journal.
Just one freshman to another:
"What do they call those tablets
the Gauls used to write on?"
"Gaul stones."
Phil Brown (in anger) : "Why
didn't you run for a touchdown,
you confounded idiot?"
Brittenbach : "Because I saw
that the radio announcer was not
looking."
"It's raining cats and dogs out-
side."
"I know, I just stepped into a
poodle."
—M. I. T. Voo Doo.
"Is that a Holstein cow over
there?"
"I dunno. Guernsey for your-
self."
—Bowdoin Growler.
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BIGGER AND BETTER TURBINES
The new 110,000-kilowatt turbine-generator, built
by General Electric and recently placed in service
in the River Rouge plant of the Ford Motor Com-
pany, sets several new records in turbine construc-
tion.
It is the first large unit in the world to operate at 1200
pounds pressure and at 900 Fahrenheit. Although
the weight is approximately 2,000,000 pounds, it is
so compact that it occupies less than a cubic foot
for each kilowatt of output. Because of its extremely
high efficiency, less than a pound of coal is needed
to generate a kilowatt-hour of electric energy.
The new turbine is a vertical compound machine
with the high-pressure turbine and generator mounted
directly above the low-pressure unit. Superheated
steam enters the upper unit at 12 pounds and 900
degrees. After producing 55,000 kilowatts, the steam
flows directly into the low-pressure unit where it
produces another 55,000 kilowatts before it is
exhausted to the condenser. This is the first 1200-
pound turbine in which the steam enters the low-
pressure stage without reheating.
The work of designing, constructing, testing, and
installing great turbines, such as this, is the accom-
plishment of hundreds cf graduates of technical
colleges and universities—men who are also gradu-
ates of the G-E Test.
ELECTRIC HEAT FOR SOILLESS GARDENS
California nurserymen are growing tomatoes, straw-
berries, and sweet peas in chemically treated water
heated by electricity. The method, developed by
Dr. W. F. Gericke, of the University of California,
has been extended to commercial installations.
Tomato plants, grown in this way, produced un-
usually high-quality tomatoes. The yield was large,
and they matured ahead of tomatoes grown in soil.
Nourishment for the plants is provided by special
chemicals dissolved in the water. Because the water
temperature must be accurately maintained, a
controllable heat source is required, and General
Electric engineers have supplied heating cable and
thermostats both for the experimental installation
and for commercial installations which have fol-
lowed.
COFFIN FELLOWSHIPS
This fall eight young men will be carrying on
advanced research in seven American universities
under fellowship grants from the Charles A. Coffin
Foundation. The recipients and their research
problems:
George E. Boyd, U. of Chicago '33. At Chicago. Study of
surface energies.
Lyman R. Fink, U. of California '33. At California.
Phenomena in synchronous machines. Second grant of
fellowship.
Alvin II. Howell, U. of Kansas '29. At M.I.T. Insulation
problems in d-c transmission.
Russell A. Nielsen, Stanford '33. At Stanford. Electron
mobilities.
Richard W. Porter, U. of Kansas '34. At Yale. Transients
in the monocyclic network. Second grant.
Julian S. Schwinger, Columbia '36. At Columbia.
Theoretical investigations in nuclear physics.
Chauncey Starr, R.P.I. '32. At IIarvard. The pressure
coefficient of thermal conductivity. Second grant.
IIarold G. Vogt, U. of Buffalo '31. At Harvard. The nature
of the neutron.
Since 1922, when the General Electric Company
established the Charles A. Coffin Foundation in
honor of the Company's first president, 113 fellow-
ships have been awarded for advanced work in
electricity, physics, and physical chemistry.
GENERAL ELECTRIC
-ain't got time for
loose talk4 folks
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